mutations are actually caused in the main by the natural radioactivity of the earth. Radioactive materials are known to be generally distributed in and on the earth's crust. More highly radioactive mineral deposits which lie near the surface of the earth very probably function as sources of ionizing radiation which influence the mutability of organisms existing in their vicinity. As Olson and Lewis suggested, comparative biological surveys of the native flora and fauna in regions found to have constantly higher rates of ionizing radiation than those which exist more generally over the surface of the earth may reveal valuable confirmatory evidence.
This fairly conclusive demonstration that natural ionizing radiation controls the rate of mutation, when other conditions are kept practically constant, is therefore of broad biological significance. Possibly it will be found to have equally important practical aspects for agriculture and even for man himself. The possibilities appear especially attractive in the case of domestic animals which are not so easily treated experimentally with x-rays or radium as are plants for the purpose of inducing new hereditary characters.
Due acknowledgment will be made in a later paper to numerous individuals who have aided the present investigation in various ways. ' practically all of the lipoid substances of the bacilli could be removed by simple extraction of the fresh moist bacteria* at room temperature with a mixture of alcohol and ether followed by extraction with chloroform. The alcohol-ether treatment removed principally the glycerides and the phosphatide together with a small amount of wax while the chloroform extract consisted almost entirely of the so-called tubercle bacilli wax. The various fractions thus obtained were purified by treatment with ether and acetone or with methyl alcohol.
Incidentally it may be mentioned that the alcohol-ether extract also contained a notable quantity of a water-soluble substance which appears to be a polysaccharide or possibly a glucoside. This substance exerts very toxic properties when introduced into a tuberculous animal but it is apparently non-toxic in healthy animals. 2 The quantities of material with which we were dealing are indicated below in table 1.
The preliminary separation of the fat fractions into glycerides, phosphatide and wax has been found to be of material assistance in the subsequent investigations of these compounds because it simplified the chemical analyses and it permitted the study of biological reactions with approximately pure products.
The phosphatide was the first fraction that was isolated and it has been investigated both by chemical and biological methods. It has been found to possess particularly interesting and important properties. Pinner3 reported that it was a true antigen and this observation has been confirmed and greatly amplified by more recent experiments by Sabin and Doan.4 The earliest and perhaps most important observation regarding the biological activity of the phosphatide was reported by Sabin and Doan5 who found that intraperitoneal injections of the substance caused an increase in monocytes and epithelioid cells in the blood. The same investigators also reported that such injections were followed by the formation of massive typical tubercular tissue, especially in the omentum.
It became interesting to determine, if possible, the cause of this peculiar biological behavior and the phosphatide was subjected to a complete chemical analysis.6 After hydrolysis, the substance yielded about 67 per cent of mixed fatty acids and some 33 per cent of water-soluble material and these cleavage products were separated and studied. Among the fatty acids palmitic and oleic acid were isolated and identified and we also isolated a saturated fatty acid of high molecular weight which was liquid at room temperature and which was optically active. Biological studies7 have revealed the fact that the acid itself produced the reactions peculiar to the phosphatide, i.e., it caused the proliferation of monocytes and epithelioid cells in the blood and it called forth massive tubercular tissue in the omentum. From the results of earlier investigators8 it is evident that the tubercle bacilli contain a lage amount of a substance that has been called a wax and our own experiments fully confirm this fact. The method of extraction of the lipoids from the bacilli which was developed in our work made it possible to secure the principal quantity of the wax in the chloroform extract. The crude wax constituted nearly 50 per cent of the total fats. It was a light yellow, somewhat brittle substance that resembled beeswax in appearance and it melted at 50-510C. For purification it was precipitated from ether, chloroform and toluol by methyl alcohol. We obtained in this manner a white solid powder which melted with decomposition at 200-205'C. and this fraction was designated "purified wax." The mother-liquors yielded on concentration a yellowish soft solid which was designated "soft wax."
By chemical analyses of these wax fractions we obtained small amounts of fatty acids together with a large amount of a white solid substance which may be designated as unsaponifiable matter or perhaps more correctly as unsaponifiable wax. From the fatty acids it was possible to isolate liquid saturated fatty acids of high molecular weight which were similar or analogous to the acid obtained from the phosphatide. Saponification of the acetone-soluble fraction of the bacillary fat yielded much larger quantities of these peculiar acids. In fact, the glycerides proved to be the richest available source for these products.
It has been difficult to secure a sufficient quantity of these new acids to carry out a thorough study regarding their composition since only a few grams of the acids could be isolated from the phosphatide or from the wax. Fortunately we had nearly 200 grams of acetone-soluble fat from the tubercle bacilli and this fat was found to contain about 35 per cent of liquid saturated fatty acids. All of these various fractions of the liquid saturated fatty acids have been tested biologically by Sabin and Doan and it has been found that they all possess properties similar to that of the phosphatide.
The crude liquid saturated fatty acids obtained after saponifying the acetone-soluble fat were converted into the methyl esters and the latter were purified by fractional distillation in high vacuum yielding two principal fractions. The purified esters were saponified and the free acids were isolated.
The acid from fraction 1 was an oily liquid at room temperature. When cooled in ice water the substance formed a white solid which melted at 14-150C. and the acid was optically inactive. The composition, as determined by analysis and molecular weight, corresponds to the formula C18H3602. The acid is, therefore, an isomer of stearic acid. The low melting point must be due to a peculiar constitutional configuration and the acid probably possesses a highly branched chain. We propose to call this acid tuberculo stearic acid.
The acid from fraction 2 was a white solid, which melted at 280C.
The substance was optically active [a121 = +7.98°. The composition and molecular weight corresponds to the formula C26H5202 and it is, therefore, isomeric with cerotic acid. Since this compound appears to be of peculiar importance in connection with the manifestation of experimental tubercular lesions we propose to designate it by the name phthioic acid in order to indicate its relation to tuberculosis. The composition and properties of these new acids are shown below in table 7. Five cases of translocation involving the third and the fourth chromosomes of Drosophila melanogaster have been found in the progeny of flies treated by x-rays. The flies carrying a given translocation seem to be perfectly normal in their appearance, but, when tested genetically, they show linkage of genes belonging to the third with genes belonging to the fourth linkage group. Thus, males heterozygous for a given translocation and for the third-chromosome dominant gene, Dichaete, and the fourthchromosome recessive eyeless (i.e., Dichaete non-eyeless in appearance) when crossed to homozygous eyeless females from regular stock give only Dichaete non-eyeless and eyeless offspring, but no Dichaete eyeless and no wild-type offspring. Dichaete males from this mating give the same Vow. 15, 1929 
